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ABSTRACT: 
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SOLUTION: This composition contains (1) one or more kinds of 
polyols 

selected from polyester polyol, acrylic polyol, fluorinated polyol, 
polycarbonate polyol, epoxy polyol and urethane polyol, (2) a 
uretdione 

group- containing addition polymerization compound composed of an 
alicyclic 

diisocyanate and (3) one or more kinds of curing catalysts selected 
from 

butyltin stearate, butyltin acetate, acetylacetone tin and 
dimethyltin oxide. 

COPYRIGHT: (C)1999,JP0 



6/14/05, EAST Version: 2.0.1.4 



JP,1 1-279450, A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the constituent for powder coatings useful to paint of a 

metal plate etc. 

[0002] 

[Description of the Prior Art] As for current polyurethane powder coatings, what consists of polyol of 
base resin and a curing agent which blocked the NCO radical of the poly isocyanate which consists of 
isophorone diisocyanate (it abbreviates to IPDI hereafter) which is indicated by JP,61-31744,B as a 
curing agent by block agent like epsilon caprolactam is in use. However, at the time of paint printing, a 
block agent disperses and such a coating has a problem by work environment etc. 
[0003] In order to solve the above-mentioned problem, the poly urethodione mold-curing agent which 
becomes JP,64-5627,B and JP,2-16332,B from IPDI which does not use a block agent is indicated. 
Moreover, the poly urethodione mold-curing agent which consists of 4 and 4'-diisocyanate dicyclohexyl 
methane (it abbreviates to Hydrogenation MDLhereafter) etc. is indicated by JP,8-239446,A and JP,8-_ . 
319439,A. Since the urethodione ring made in two-mol NCO radicals can dissociate on a two-mol NCO 
radical again at the time of paint printing and can react with polyol, this can use it as a curing agent for 
powder coatings. 

[0004] However, in the powder coatings which used these curing agents, in order to obtain the gel molar 
fraction which shows mechanical physical properties and weatherability sufficient as a paint film, there 
is a problem that the printing temperature of 180 degrees C or more is required, and coating cost 
becomes high. Therefore, from a cost side, the constituent for powder coatings using the curing catalyst 
which hardens at low printing temperature and does not spoil the appearance of a paint film has been 
called for. 
[0005] 

[Problem(s) to be Solved by the Invention] In polyurethane powder coatings, this invention shows a 
sufficiently high gel molar fraction at printing temperature lower than before, and aims at offering the 
constituent for powder coatings which does not spoil a paint film appearance, either. 
[0006] 

[Means for Solving the Problem] this invention person came to complete a header and this invention for 
the constituent for powder coatings in which high hardenability is shown at the printing temperature of 
180 degrees C or less being obtained by adding a specific curing catalyst in the polyurethane powder 
coatings using the urethodione group content polyaddition compound which consists of alicycle group 
diisocyanate, as a result of inquiring wholeheartedly, in order to solve said technical problem. 
[0007] That is, this invention relates to the constituent for powder coatings characterized by including 
following **, **, and **. 

** A kind or two sorts or more of polyols chosen from polyester polyol, acrylic polyol, fluorine polyol, 
polycarbonate polyol, epoxy polyol, and urethane polyol. 

[0008] ** The urethodione group content polyaddition compound which consists of alicycle group 
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diisocyanate. 

** A kind or two sorts or more of curing catalysts chosen from a butyl tin stearate system, a butyl tin 
acetate system, acetylacetone tin, and dimethyl tin oxide. Hereafter, it explains in full detail per this 
invention. 

As polyol ** used for this invention, there are polyester polyol, acrylic polyol, fluorine polyol, 
polycarbonate polyol, epoxy polyol, and urethane polyol. 

[0009] As polyester polyol, for example A succinic acid, an adipic acid, Independent or mixture of a 
dibasic acid chosen from the group of carboxylic acids, such as sebacic acid, dimer acid, a maleic 
anhydride, an anhydrous fumaric acid, isophthalic acid, and a terephthalic acid, Ethylene glycol, 
propylene glycol, a diethylene glycol, A butylene glycol, neopentyl glycol, trimethylol propane, 
Independent or the polyester polyol resin obtained by the condensation reaction with mixture of the 
polyhydric alcohol chosen from groups, such as a glycerol, And the poly caprolactone which is obtained 
by carrying out ring opening polymerization of the epsilon-caprolactone using polyhydric alcohol, and 
the ester of the aliphatic series and polyhydric alcohol which are further represented by castor oil and 
which have a hydroxyl group are raised. 

[0010] It is obtained by carrying out copolymerization of the polymerization nature monomer which has 
one or more active hydrogen in a molecule, and the monomer which can be copolymerized in this as 
acrylic polyol. As such a thing, for example Acrylic-acid-2-hydroxyethyl, Acrylic ester with active 
hydrogen, such as 2-hydroxypropyl acrylate and acrylic-acid-2-hydroxy butyl Methacrylic acid-2- 
hydroxyethyl, methacrylic acid-2-hydroxypropyl, Methacrylic acid ester with active hydrogen, such as 
methacrylic acid-2-hydroxy butyl Or acrylic-acid monoester or methacrylic-acid monoester of a 
glycerol, Independent or mixture chosen from groups, such as acrylic ester which has multiple- valued 
active hydrogen, such as acrylic-acid monoester of trimethylol propane, or methacrylic acid monoester, 
(meta), and a methyl acrylate, An ethyl acrylate, acrylic-acid isopropyl, acrylic-acid-n-butyl, Acrylic 
ester, such as 2-ethylhexyl acrylate, methacrylic acid methyl, Methacrylic acid ethyl, methacrylic acid 
isopropyl, methacrylic acid-n-butyl, Independent or mixture chosen from the group of methacrylic acid 
ester, such as methacrylic acid isobutyl and methacrylic acid-n-hexyl Unsaturated carboxylic acid, such 
as an acrylic acid, methacrylic acid, and an itaconic acid, Partial saturation amides, such as acrylamide, 
N-methylol acrylamide, and diacetone acrylamide, And the acrylic polyol resin which was chosen from 
the group of the polymerization nature monomer of others, such as styrene, vinyltoluene, vinyl acetate, 
and acrylic nitril, and which is made to carry out a polymerization to the bottom of existence of 
independent or mixture or nonexistence, and is obtained is raised. 

[001 1] The fluorine polyols which are made to carry out copolymerization to these and the vinyl 
monomer which can be copolymerized as fluorine polyol by using a fluoro olefin or a fluorine content 
vinyl monomer, and a hydroxyl-group content vinyl monomer as an indispensable component for 
example, and are obtained are raised. As epoxy polyol, epoxy resins, such as a novolak mold, beta- 
methyl epichlorohydrin mold, an annular oxirane mold, a glycidyl ether mold, a glycidyl ester mold, a 
glycol ether mold, an epoxidation mold of an aliphatic series unsaturated compound, an epoxidation 
aliphatic series ester mold, a multiple- valued carboxylate mold, an amino glycidyl mold, and a 
resorcinol mold, are raised, for example. 

[0012] What is obtained by the conventional method as polycarbonate polyol by using aliphatic series 
and alicycle group polyhydric alcohol, such as aromatic series polyhydric alcohol, such as bisphenol A, 
and 1,6-hexanediol, as a raw material, for example is raised. Moreover, it is the polymer generated as 
urethane polyol by the repeat of the addition reaction of the diisocyanate of aromatic series, aliphatic 
series, and an alicycle group, and a compound with active hydrogen, for example, and what has a 
urethane bond in a polymer and has an OH radical in a polymer side chain or an end can be raised. 
[0013] As a standard which chooses the above-mentioned polyol, a solid-state and a hydroxyl value are 
[ 20 - 300 mgKOH/g and the acid number ] 10 or less mgKOH/g, the glass transition temperature of 40- 
80 degrees C, and weight average molecular weight 2000-80000 at a room temperature. It mixes 
suitably and the polyol shown above can also be used. With urethodione group content polyaddition 
compound ** (henceforth a curing agent) which consists of alicycle group diisocyanate used for this 
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invention It is what is indicated by JP,64-5627,B, JP,2-16332,B, JP,8-239446,A, JP,8-319439,A, etc. as 
a desirable example The poly urethodione mold-curing agent which consists of IPDI which does not use 
a block agent, For example, the "Vesta gon BF 1540" (trademark) by Huels, "Vesta gon BF" (trademark) 
1300 "The Vesta gon BF 1310" (trademark), "LS2147" (trademark) by Bayer, and the poly urethodione 
mold-curing agent TPLS2147 that consists of hydrogenation MDI, for example, 
"KURERAN" (trademark) by Bayer etc., are mentioned. 

[0014] Moreover, the poly urethodione mold-curing agent which consists of hydrogenation 
(hydrogenation) aromatic series diisocyanate, such as a poly urethodione mold-curing agent which 
consists of norbornene diisocyanate (it abbreviates to NBDI hereafter), a poly urethodione mold-curing 
agent which consists of cyclohexyl diisocyanate (it abbreviates to CHDI hereafter), and a poly 
urethodione mold-curing agent which consists of hydrogenation xylylene diisocyanate (it abbreviates to 
Hydrogenation XDI hereafter), is also mentioned. Furthermore, the prepolymer of the poly urethodione 
and HDI which consist of the prepolymer of the poly urethodione and HDI which consist of the 
prepolymer of the poly urethodione and hexamethylene di-isocyanate (it abbreviates to HDI hereafter) 
which consist of IPDI or a core duct, the prepolymer of the poly urethodione and HDI which consist of 
hydrogenation MDI or a core duct, the prepolymer of the poly urethodione and HDI which consist of 
CHDI or a core duct, and hydrogenation XDI or a core duct, and hydrogenation aromatic series 
diisocyanate, or a core duct is mentioned. 

[0015] The NCO radical which the urethodione ring dissociated and generated, and the OH radical in the 
above-mentioned polyol carry out the urethane reaction of at least the 180 degrees C or less of the 
urethodione group content polyaddition compounds which consist of alicycle group diisocyanate used 
for this invention by the curing catalyst used for this invention, and bridge formation is performed. The 
amount of the urethodione group content polyaddition compound (curing agent) which consists of 
alicycle group diisocyanate used for this invention has the desirable 5-100 weight section to the polyol 
100 weight section shown above. Crosslinking reaction is not necessarily enough in their being under 5 
weight sections, the weatherability of a paint film and mechanical physical properties fall, when the 100 
weight sections are exceeded^ an excessive curing agent will remain^ and the mechanical physical 
properties of a paint film etc. may fall. 

[0016] Curing catalyst ** used for this invention is a catalyst with the effectiveness which also promotes 
the urethane reaction of the NCO radical which could dissociate the urethodione ring at low temperature, 
and was generated after dissociation, and the OH radical in polyol. Thereby, high hardenability can be 
shown under a condition 180 degrees C or less. The following is mentioned as a curing catalyst. 
[0017] Specifically as a butyl tin stearate system, dibutyltin diacetate, "SCAT-8F" (trademark) by 
Sankyo Organic Chemicals, and tetrabuthyl diacetoxy distannoxane, "TK-1" (trademark) by Takeda 
Chemical Industries, Ltd. etc., are dimethyl tin oxide, such as acetylacetone tin, etc. as butyl tin acetate 
systems, such as the dibutyltin stearate made from Tokyo Fine chemical, for example, a product etc., 
ff SS-700 ,f (trademark). [ for example, ] [ for example, ] As a standard of high hardenability (gel molar 
fraction), it is 80% or more and these curing catalysts have the operation which makes an urethodione 
ring dissociate at low temperature. 

[0018] It mixes suitably and the curing catalyst shown above can also be used. To the polyol 100 weight 
section, and the urethodione group content polyaddition compound 5 which consists of alicycle group 
diisocyanate - the 100 weight sections, 0.01 - 5 weight section is desirable still more desirable, and the 
amount of the curing catalyst used for this invention is 0. 1 - 2 weight section. A curing catalyst may not 
show effectiveness sufficient as cold cure in under the 0.01 weight sections, and a gel molar fraction 
may not increase. Moreover, in order to harden before carrying out a melting flow enough at the time of 
printing although a gel molar fraction can attain 80% or more if 5 weight sections are exceeded, the 
surface smooth nature of a paint film, i.e., an appearance, may be reduced. 
[0019] The various additives currently used by the technical fields concerned other than the polyol 
shown above, the urethodione group content polyaddition compound which consists of alicycle group 
diisocyanate, and a curing catalyst, such as a pigment, a coloring agent, a surface lubricating agent, a 
HAJIKI inhibitor, an antifoaming agent, a photodegradation inhibitor, an ultraviolet-rays inhibitor, a 
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pigment agent, aplasticizer, an antioxidant, and a salt damage inhibitor, can be mixed and used for the 
constituent for powder coatings of this invention. 

[0020] An example of the adjustment approach of the constituent for powder coatings of this invention 
and the method of application is described. First, it once mixes with a Henschel mixer etc. with the 
additive shown in the above of a pigment etc., and melting mixing of the polyol shown above, the 
urethodione group content polyaddition compound which consists of alicycle group diisocyanate, and 
the curing catalyst is carried out by the multiaxial extruder, a kneader, etc. in a 80-140-degree C 
temperature requirement. Particle size makes after cooling the powder-coatings raw material by which 
melting mixing was carried out fine particles about 200 micrometers or less with a coarse crusher and a 
pulverizer. 

[0021] Although the general method of application of powder coatings has common electrostatic coating 
by the spray gun, the paint by**********, the spray coat, the roll coat, a curtain flow coat, etc. is also 
made. After making the constituent for powder coatings adhere to the painted body, a uniform paint film 
is made to form on the painted body by heating printing by the temperature of 180 degrees C or less. As 
the above-mentioned painted body, a metal plate can mainly be mentioned. As a metal plate, there are a 
stainless plate, an aluminum plate, a titanium plate, cold rolled sheet steel, a galvanized steel sheet, a 
chrome plating steel plate, a nickel-plating steel plate, etc., and in order to raise washing according a 
surface of metal to alkaline degreasing etc., and adhesion with a paint film if needed, chemical 
conversion of the surface of metal is carried out. Moreover, the metal-forming object with which 
predetermined shaping was made beforehand is sufficient as the above-mentioned metal plate. As the 
painted bodies other than a metal plate, precast concrete, a wood product, a plastic, etc. can be 
mentioned. 
[0022] 

[Embodiment of the Invention] Next, an example explains this invention to a detail further. In addition, 
the value which subtracted the weight of a titanium oxide pigment from the weight after dipping the 
color card which was able to be burned at 160-180 degrees C in a 20-degree C acetone, taking out 24 
hours after and drying at 100 degrees C for 1 hour was **(ed) with the value which subtracted the 
weight of titanium oxide from the original weight, and the gel molar fraction calculated it by the 
percentage (%). 
[0023] 

[Example 1] Polyester polyol (hydroxyl value =34 mgKOH/g, the acid number =1.1 mgKOH/g) Glass 
transition temperature = in 60 degrees C and the weight- average-molecular- weight =33000 100 weight 
section the urethodione group content polyaddition compound ("Vesta gon BF1540" (trademark) by 
Huels --) which consists of IPDI The potential NCO%=l 5.0% 17.0 weight section (NCO/OH=L0 (mole 
ratio)) and titanium oxide 58 weight sections, The dibutyltin stearate (product made from Tokyo Fine 
chemical "SS-700" (trademark)) 0.5 weight section was blended for MODAFU low powder (surface 
lubricating agent) as the 0.9 weight section and a curing catalyst. Once mixing this compound with a 
Henschel mixer, the melt which carried out melting mixing and came out in 120 degrees C with the 2 
shaft extruder was cooled with the 10-degree C pinch roller, and the constituent for powder coatings was 
obtained. 

[0024] The coarse crusher and the pulverizer ground the obtained constituent for powder coatings, and it 
painted by 100 meshes to the steel plate which carried out zinc phosphate processing of the ****** fine 
particles with the spray gun type powder coating machine, and baked and carried out at 160 degrees C, 
170 degrees C, and 180 degrees C. The result of having measured each gel molar fraction was as 
follows. Moreover, the appearance of the obtained paint film was good. 
160 degrees C 81%170 degrees C 84%180 degrees C 87% [0025] 

[Example 2] Polyester polyol (hydroxyl value =34 mgKOH/g, the acid number = 6 mgKOH/g) Glass 
transition temperature = in 59 degrees C and the weight-average-molecular- weight =25000 100 weight 
section the urethodione group content polyaddition compound ("Vesta gon BF1310" (trademark) by 
Huels -) which consists of IPDI The potential NCO%=14.0%15.9 weight section (NCO/OH=1.0 (mole 
ratio)) and titanium oxide 58 weight sections, The tetrabuthyl diacetoxy distannoxane ("TK- 
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1" (trademark) by Takeda Chemical Industries, Ltd.) 0.5 weight section was blended for MODAFU low 
powder (surface lubricating agent) as the 0.9 weight section and a curing catalyst. Once mixing this 
compound with a Henschel mixer, the melt which carried out melting mixing and came out in 120 
degrees C with the 2 shaft extruder was cooled with the 10-degree C pinch roller, and the constituent for 
powder coatings was obtained. 

[0026] The coarse crusher and the pulverizer ground the obtained constituent for powder coatings, and it 
painted by 100 meshes to the steel plate which carried out zinc phosphate processing of the ****** fine 
particles with the spray gun type powder coating machine, and baked and carried out at 160 degrees C, 
170 degrees C, and 180 degrees C. The result of having measured each gel molar fraction was as 
follows. Moreover, the appearance of the obtained paint film was good. 
160 degrees C 82%170 degrees C 87%180 degrees C 93% [0027] 

[Example 3] Polyester polyol (hydroxyl value =34 mgKOH/g, the acid number = 6 mgKOH/g) Glass 
transition temperature = in 59 degrees C and the weight-average-molecular-weight =25000 100 weight 
section the urethodione group content polyaddition compound ("LS2147" (trademark) by Bayer -) 
which consists of IPDI The potential NCO%=15.5%17.6 weight section (NCO/OH=1.0 (mole ratio)) 
and titanium oxide 58 weight sections, The tetrabuthyl diacetoxy distannoxane ("TK-1" (trademark) by 
Takeda Chemical Industries, Ltd.) 0.5 weight section was blended for MODAFU low powder (surface 
lubricating agent) as the 0.9 weight section and a curing catalyst. Once mixing this compound with a 
Henschel mixer, the melt which carried out melting mixing and came out in 120 degrees C with the 2 
shaft extruder was cooled with the 10-degree C pinch roller, and the constituent for powder coatings was 
obtained. 

[0028] The coarse crusher and the pulverizer ground the obtained constituent for powder coatings, and it 
painted by 100 meshes to the steel plate which carried out zinc phosphate processing of the ****** fine 
particles with the spray gun type powder coating machine, and baked and carried out at 160 degrees C, 
170 degrees C, and 180 degrees C. The result of having measured each gel molar fraction was as 
follows. Moreover, the appearance of the obtained paint film was good. 
160 degrees C 80% 170 degrees C 85%180 degrees C 90% [0029] 

[Example 4] Polyester polyol (hydroxyl value =30 mgKOH/g, the acid number = 0.5 mgKOH/g) Glass 
transition temperature = in 63 degrees C and the weight-average-molecular-weight =55000 100 weight 
section the urethodione group content polyaddition compound ("KURERAN TPLS2147" (trademark) by 
Bayer -) which consists of hydrogenation MDI The acetylacetone tin 0.5 weight section was blended 
[ titanium oxide ] with the potential NCO%=15.0%15.0 weight section (NCO/OH=1.0 (mole ratio)) for 
58 weight sections and MODAFU low powder (surface lubricating agent) as the 0.9 weight section and 
a curing catalyst. Once mixing this compound with a Henschel mixer, the melt which carried out melting 
mixing and came out in 120 degrees C with the 2 shaft extruder was cooled with the 10-degree C pinch 
roller, and the constituent for powder coatings was obtained. 

[0030] The coarse crusher and the pulverizer ground the obtained constituent for powder coatings, and it 
painted by 100 meshes to the steel plate which carried out zinc phosphate processing of the ****** fine 
particles with the spray gun type powder coating machine, and baked and carried out at 160 degrees C, 
170 degrees C, and 180 degrees C. The result of having measured each gel molar fraction was as 
follows. Moreover, the appearance of the obtained paint film was good. 
160 degrees C 80%170 degrees C 85%180 degrees C 91% [0031] 

[Example 5] Polyester polyol (hydroxyl value =33 mgKOH/g, the acid number = 3 mgKOH/g) Glass 
transition temperature = in 64 degrees C and the weight-average-molecular- weight =26000 100 weight 
section the urethodione group content polyaddition compound ("KURERAN TPLS2147" (trademark) by 
Bayer --) which consists of hydrogenation MDI The dimethyl tin oxide 0.5 weight section was blended 
[ titanium oxide ] with the potential NCO%=15.0%16.5 weight section (NCO/OH=1.0 (mole ratio)) for 
58 weight sections and MODAFU low powder (surface lubricating agent) as the 0.9 weight section and 
a curing catalyst. Once mixing this compound with a Henschel mixer, the melt which carried out melting 
mixing and came out in 120 degrees C with the 2 shaft extruder was cooled with the 10-degree C pinch 
roller, and the constituent for powder coatings was obtained. 
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[0032] The coarse crusher and the pulverizer ground the obtained constituent for powder coatings, and it 
painted by 100 meshes to the steel plate which carried out zinc phosphate processing of the ****** f me 
particles with the spray gun type powder coating machine, and baked and carried out at 160 degrees C, 
170 degrees C, and 180 degrees C. The result of having measured each gel molar fraction was as 
follows. Moreover, the appearance of the obtained paint film was good. 
160 degrees C 82%170 degrees C 86%180 degrees C 93% [0033] 

[Example 6] Polyester polyol (hydroxyl value =34 mgKOH/g, the acid number = 6 mgKOH/g) Glass 
transition temperature = in 59 degrees C and the weight-average-molecular-weight =25000 100 weight 
section the urethodione group content polyaddition compound ("KURERAN TPLS2147" (trademark) by 
Bayer --) which consists of hydrogenation MDI The potential NCO%=l 5.0% 17.0 weight section 
(NCO/OH=1.0 (mole ratio)) and titanium oxide 58 weight sections, The tetrabuthyl diacetoxy 
distannoxane ("TK-1 M (trademark) by Takeda Chemical Industries, Ltd.) 0.5 weight section was blended 
for MODAFU low powder (surface lubricating agent) as the 0.9 weight section and a curing catalyst. 
Once mixing this compound with a Henschel mixer, the melt which carried out melting mixing and 
came out in 120 degrees C with the 2 shaft extruder was cooled with the 10-degree C pinch roller, and 
the constituent for powder coatings was obtained. 

[0034] The coarse crusher and the pulverizer ground the obtained constituent for powder coatings, and it 
painted by 100 meshes to the steel plate which carried out zinc phosphate processing of the ****** fine 
particles with the spray gun type powder coating machine, and baked and carried out at 160 degrees C, 
170 degrees C, and 180 degrees C. The result of having measured each gel molar fraction was as 
follows. Moreover, the appearance of the obtained paint film was good. 
160 degrees C 80%170 degrees C 86%180 degrees C 92% [0035] 

[The example 1 of a comparison] Polyester polyol (hydroxyl value =30 mgKOH/g, the acid number = 
0.5 mgKOH/g) Glass transition temperature = in 63 degrees C and the weight-average-molecular-weight 
=55000 100 weight section the urethodione group content polyaddition compound ("Vesta gon 
BF1540" (trademark) by Huels --) which consists of IPDI The dibutyltin dilaurate 0.5 weight section 
was blendedf titanium oxide ] with the potential NCO%=l ^5:0%15:0 weight section (NCO/OH=1.0 
(mole ratio)) for 58 weight sections and MODAFU low powder (surface lubricating agent) as the 0.9 
weight section and a curing catalyst. Once mixing this compound with a Henschel mixer, the melt which 
carried out melting mixing and came out in 120 degrees C with the 2 shaft extruder was cooled with the 
10-degree C pinch roller, and the constituent for powder coatings was obtained. 

[0036] The coarse crusher and the pulverizer ground the obtained constituent for powder coatings, and it 
painted by 100 meshes to the steel plate which carried out zinc phosphate processing of the ****** fine 
particles with the spray gun type powder coating machine, and baked and carried out at 160 degrees C, 
170 degrees C, and 180 degrees C. The result of having measured each gel molar fraction was as 
follows. Although the appearance of the obtained paint film was good, all were low gel molar fractions. 
[0037] 

160 degrees C 50%170 degrees C 62%180 degrees C 78% [0038] 

[Effect of the Invention] The constituent for powder coatings of this invention enabled hardening at low 
temperature by using a specific curing catalyst to the urethodione group content polyaddition compound 
which consists of polyol and alicycle group diisocyanate. The appearance of the obtained paint film is 
also good, and since printing temperature can be lowered without spoiling the quality of a paint film, 
coating cost is reducible. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cei eiie 



